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This project assessed the potential profitability of growing hops and grains for alcohol production on the fewer 
than 200 farms of 520 acres in Howard County, MD.  
 
Currently, few of Howard’s farms are able to make a profit on an annual basis and none of the farms made more 
than $10,000 in annual sales in 2012.
1,2
 This is due to high operating costs and thin margins on agricultural 
products. The County’s farmers have a mix of farming experience, ranging from lifelong farmers to those who 
have acquired farms in the last few years.  
 
This report provides background on the basics of growing hops and grain crops, assesses the market for these 
agricultural products in the Baltimore/DC region, and makes recommendations for farmers to profitably grow 
these crops.  
 
To develop this report, the team conducted site visits and interviews with farmers, farm bureau representatives, 
University of Maryland agricultural faculty and extension school subject matter experts, and the owners and staff 
of local breweries, distilleries and homebrew shops. The team also reviewed data from the Howard County Farm 
Bureau and the USDA Census and conducted academic and industry research on hops and specialty grain farming 
in the Northeast.  
 
Farming Hops  
 
Hops were largely grown on the East Coast, particularly in New York, until the end of prohibition. At that point, 
mechanization increased and hops farming moved to the Pacific Northwest because of its geography and because 
it is out of range of downy mildew disease further east. Downy mildew can kill off plants, which devastates hops 
yield because a plant can take four years to mature. Currently, 96.75% of American grown hops are farmed in the 
Pacific Northwest. A growing craft beer market on the East Coast has encouraged farmers to take up hops farming 





There are two main types of hops: bittering and aroma. Bittering hops balance the sweetness of the sugars created 
during malting; their taste is more standardized and therefore more of a commodity. As a commodity, brewers 
tend to contract with farmers for multiple years. Aroma hops are more varied and provide specific flavors that 




Hops are a perennials vines that can reach 25 feet in length. There are both male and female plants, and the 
females grow the flowering hops for which the plant is known. The vine’s roots can grow into the soil for 15 feet 
or more and do so slowly. As a result, few hops can be harvested in the first year of cultivation while the roots are 
still developing. For proper growth, the plant requires at least 120 days a year without frost, 15 hours of sunlight 
each day, and a climate with a moist spring and a warm summer. These attributes mean that hops can only be 
grown at latitudes of between 35 and 55 degrees. Generally, soil made up of well draining, sandy loam is ideal, as 
                                                        
1 http://www.agcensus.usda.gov/Publications/2012/Online_Resources/County_Profiles/Maryland/cp24027.pdf 





is a mildly acidic pH of 6.0 to 6.2. Proper air circulation is important as well. As big feeders, hops require fairly 




Hops farming requires specialized equipment for setting up a hopyard, maintaining it, and harvesting the crops. 
Hops must be trellised on specialized poles that extend three to four feet below the soil’s surface, and drip 
irrigation must be installed because overhead watering can cause and spread disease. Harvesting a crop larger than 
1⁄2 acre requires mechanized harvesting because hops can be hand harvested at a rate of only one pound of dried 
hops per hour, too slow to be practical or profitable. The profitability of hand harvesting can be increased by 
harvesting only the top third of the plant, which yields 94% of the hops and/or by stripping the plant and sorting 
the hops. These methods can yield up to three pounds of hops per hour. In contract, mechanized picking and 
sorting yields on average of 20 pounds of hops per hour.
6 
Once harvested, hops must be pelletized and packaged 
for sale, which requires specialized processing equipment. Packaged hops can then be sold to breweries and home 
brewing shops.  
 
Besides brewing, hops can also be used to scent soaps, as an herbal medication for relaxation and sleep, as an 
infusion for tea, and as an edible for humans and livestock.  
 
Farming Specialty Grains  
 
For this portion of the project, the team focused on barley, rye and wheat. All three are used to make both beer 
and liquor, are easy to grow, and require the same equipment as other non-specialty grains.  
 
Barley is the most complex specialty grain. Two types of barley are used in making alcohol: two-row and six-row, 
names that refer to the count of grains on the head of the barley. Barley used for alcohol is germinated and dried 
in a process known as malting. Two-row barley is considered the best for making alcohol and yields on average 1-
2% more than six-row barley. However, six-row barley is easier to grow in certain locations because of 




Generally speaking, barley is simple to grow; it does best in loamy soil with a pH of 6.0 or higher. Six-row barley 
typically does not require any manual watering, while two-row barley is typically grown with an irrigation 
system. It is harvested after three months with a motorized reaper binder. Threshing is done with a manual or 
motorized tool, causing the grain to fall away from the stalks. The final processing—malting—requires a large vat 




Beyond beer and liquor, barley, wheat and rye can be used for baked goods, cereals, soups and as a livestock feed.  
 
Current Market for Hops and Specialty Grains 
  
Within Maryland and DC there are currently 70 breweries, most of them craft breweries, that could potentially 
purchase locally grown hops and specialty grains. There are also ten farm breweries that aim to grow and brew in 
one location, seven distilleries (with three to five more slated to open in the coming year) and five homebrew 
shops.  
 
Conversations with local breweries and home brewing shops revealed that the most common hops varieties are 
Nugget and Columbus for bittering, and Cascade, Amarillo and Czech Saaz for aroma. Additionally, Citra, 















The team’s research revealed several key insights described below. The information was consolidated from 
multiple interviews, which are included in Appendixes A and B.  
 
1. Farmers who want to grow hops and specialty grains for brewing and distilling will need to partner directly 
with local breweries, distilleries and homebrew shops. A contract should be in place before farmers start 
growing, otherwise there may be no buyers due to the advanced planning that breweries and distilleries 
undertake when planning annual operations.  
 
2. There is a need for a secondary processing facility for hops and a malt house for grains. Currently, there are 
no such facilities in Maryland. A hops processing facility recently opened in Loudoun County, Virginia and 
there is a small malt house in southern Pennsylvania that at least one local distillery is using. 
  
3. The typical yields for hops in Maryland are between 1⁄4 and 1/10 of yields in the Pacific Northwest.  
 
4. Hops must be tested for acidity before being sold so breweries can properly carry out their recipes and can 
combine hops from different growers into one beer. Without testing, brewers have no way of knowing the 
chemical makeup of the hops they’re using. Depending on the production run of a particular beer, small farms 
in Howard County may be unable to produce enough hops to supply everything that one brewer needs and 
should expect that their hops will be combined with those from other growers.  
 
5. Locally grown hops and grains need to be priced competitively in comparison to those produced elsewhere 
(mostly in the Pacific Northwest [hops] and Midwest [grains]) to appeal to local breweries and distilleries. 
While many breweries and distilleries like the idea of using locally sourced ingredients, they are unwilling to 
pay more for local produce.  
 
To further explore these key findings, the team has organized its analysis of hops and specialty grains farming 
into a SWOT analysis, which outlines the strengths, weaknesses, opportunities and threats related to a particular 
business venture or concept.  
 
 
Hops Farming SWOT (consolidated from multiple interviews)  
 
Strengths  
 There is an interest in locally produced, high quality brewing and distilling products (although this interest 
does not necessarily equate to potential sales).  
 Pelletized hops may be able to fetch high prices in homebrew shops.  
 
Weaknesses  
 The local climate is not ideal for hops.  
 Farming hops requires expensive, specialized equipment that can cost up to $100,000 to purchase.  
 The switching costs are high and it takes on average four years to get a full yield.  
 Hops from different sources cannot be easily combined unless special equipment and testing is used.  
7 
 
 Farmers in Maryland lack knowledge of hops as a crop, as well as the proprietary hops varieties used by 
multigenerational farmers in the Pacific Northwest.  
 There is no processing facility in Maryland.  
 
Opportunities  
 Howard County Agricultural Grants have been used to support establishing at least one hops growing project 
(James Zoller). Additional grants could help farmers overcome the high startup cost of growing hops.  
 Brewpubs and homebrew shops present the best opportunity for selling hops grown in Howard County, even 
if those hops are not processed. Homebrew shops cater to brewers who do not keg their beer, brewpubs are 
often too small to keg, and both can use whole leaf hops (unprocessed).  
 Chinook, Cascade, Nugget and Centennial hops are popular in Maryland and are known to grow well locally.  
 Partnerships could be established with the University of Maryland Extension School or the Maryland Brewers 
Association Agricultural Resources Committee.  
 Hops can be sold on the Lupulin Exchange, a site where growers can list hops and find sellers.  
 
Threats  
 Drought, insects or disease can quickly wipe out an entire crop.  
 Most breweries already have contracts in place.  
 Larger hops farms in the Northwest produce cheaper hops and have proven the reliability of their supply.  
 
Generally, at least three acres of land are needed to produce enough hops for an average annual run of one type of 
beer.  
 
This is based on three assumptions:  
1. It takes 1 ½  pounds of dry hops per barrel of beer (based on between one ounce and 1⁄2 pound of dry hops to 
produce five gallons of beer).
9 
The amount of hops needed per gallon depends upon the desired flavor profile.  
2. The average microbrewery produces 500 barrels annually for each type of beer (based on an average from 
multiple interviews).  
3. In the Pacific Northwest, one acre has an average yield of 1,500 pounds of dry hops per year, whereas in 




As an example, to produce that amount of Cascade hops, it will cost approximately $25,000
11 
to set up (not 
including $64,000 for secondary processing setup) and then $23,000
12 
in annual expenses (including labor). It may 
be possible to earn $7,500 in revenue by the third year of production, which is not enough to be a profitable 
venture.  
 
These calculations are based on three assumptions:  
1. In the Pacific Northwest, one acre has an average yield of 1,500 pounds of dry hops per year, whereas in 
Maryland the average is 250 pounds.
13 
 
2. $10 revenue per pound for pelletized hops (average of multiple interviews).  




                                                        
9 Kyle, Maryland Homebrew, 3/13/2016 
10 Jesse Kaiss, Jailbreak, 3/08/2016 
11 Appendix E 
12 http://www.uvm.edu/extension/cropsoil/wpcontent/uploads/CostofGrowingHopsintheNortheast.pdf 
13 Jesse Kaiss, Jailbreak, 3/08/2016 
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Specialty Grains Farming SWOT  
(consolidated from multiple interviews)  
 
Strengths  
 Winter wheat and rye can be grown as cover crops.  
 It is possible to mix local grains with other varieties for growing purposes.  
 There is demand for quality locally grown products, although this may not necessarily translate into sales.  
 
Weaknesses  
 There is no malt house in Maryland.  
 Adding alcohol-quality grains into a crop rotation is not simple. Crops for alcohol require a higher level of 
monitoring than grains for feed.  
 There are often difficulties producing a consistent, alcohol-grade grain.  
 Grains must be competitively priced to be worth growing.  
 If a farmer is not already growing grains, the cost of acquiring the necessary harvesting equipment is high.  
 
Opportunities  
 Some distilleries are willing to take unmalted grain and simulate malting using an enzyme.  
 Winter wheat is widely used for making pastries in Pennsylvania.  
 
Threats  
 Drought, insects or disease can quickly wipe out an entire crop.  
 Most distilleries already have contracts in place.  
 Larger grain farms in the Northwest produce cheaper grains and have proven the reliability of their supply.  
 
Generally, at least 6 ½ acres of land are needed to produce enough grain for an average, annual run of one type of 
liquor, with less needed for beer (barley).  
 
This calculation is based on three assumptions:  
1. One acre can produce 67 bushels of wheat, barley or rye.14,15  
2. One bushel equates to 55 pounds of each grain.16  
3. One ton per month will support the annual production of one type of liquor at a small distillery.17  
 
Producing that amount of grain will cost approximately $2,450 annually, based on operation, labor and overhead 
costs. It may be possible to earn $2,400 in revenue from selling the resulting straw, which would almost enable 
breaking even, though this is a best case scenario. It may then be possible to earn $14,400 in malted grain 
revenue, though the ability to do the malting is unknown for this region. Because there is no malting facility with 
which farmers can achieve a final product, it is questionable that farmers can actually earn the malted grain 
revenue.  
 
These calculations are based on three assumptions:  
1. $375 production cost per acre for wheat, barley or rye.18  
2. $200 revenue per ton for straw.19  
3. $0.60 revenue per pound for malted grain (from multiple interviews).  













Due to the significant challenges of growing hops and alcohol-quality grains in Howard County, the team does 
not recommend that the County encourage its farmers to grow these crops. The risks are too great and the chances 
of profitability are too low to ethically advise farmers to make the investments necessary for success. However, 
there is the potential that these crops could be successfully grown in the future if the County takes the following 
steps. 
 
First, conduct additional research into the hops and grain varieties that will grow well in Howard County and, 
more generally, in Maryland. Developing effective growing techniques for these crops via a breeding program 
will reveal varieties that can withstand the challenges of the local climate. Cornell University undertook a similar 
research project to determine hops varieties that grow best in New York State and created trial packs for farmers 
to reduce the risk of growing hops. A partnership with the University of Maryland Extension School’s campus in 
Clarksville, Maryland would be one way to undertake a similar study locally.  
 
Second, any farmer wishing to grow hops, either now or in the future, would be greatly aided by the development 
of a cooperative focused on reducing the start up costs of building a hop yard. A cooperative could source the 
poles, cable, ropes and other materials necessary to build and maintain a hop yard, which are not sold in 
Maryland. As an example, the cost to build a three-acre hop yard is approximately $25,019. The cooperative 
could also collectively purchase the harvesting and microprocessing machinery necessary to brings hops to 
market. For example, a picker/sorter costs between $4,000 and $35,000, depending on the size and a pelletizer can 
cost from $2,000 to $18,000.
20,21,22,23,24
 For grains, a reaper/binder can cost between $1,000 and $6,000, a thresher 
can cost between $200 and $4,500 and a grain silo can cost up to $100,000, depending on its size.
25,26
 By 
consolidating and sharing the costs of the above listed equipment, it would be possible to lower the costs for all 
farmers.  
 
Finally, Howard County and other public and private partners should explore the possibility of funding and 
building processing facilities for both hops and malted grains in Maryland. Both types of processing could be 
combined in one facility to reduce overhead costs and centralize the processing of alcohol-related crops in the 
state. Without a local facility, it will not be feasible for farmers to grow these crops on a large enough scale to be 
profitable because the costs of transporting wet hops and raw grains out of state are very high and will not allow 
farmers to offer the competitive pricing necessary to appeal to local breweries and distilleries.  
 
For farmers already invested in growing hops and specialty grains, the chart below indicates potential partnerships 
that the team has identified that farmers can investigate right now. These partnerships can to help farmers realize 
profits from the crops they are currently growing and could potentially lead to larger partnerships once a malt 
house and hops processing facility have been established.  
  













Establishment  Location  Opportunity  
Barley and Hops Grill & 
Microbrewery  
Frederick  Chinook, Columbus, Cascade, hops  
Frisco Tap House and Brewery  Columbia  Setting up system in summer 2016 to enable whole leaf brewing  
Maryland Homebrew  Columbia  
Smoked malts 
Whole leaf hops: Warrior, Target, Nugget, Tettnang  
Nepenthe Homebrew  Baltimore  Seeking small hops purchases: 30 ounces every 3 weeks  
MISCellaneous Distillery  
Mount 
Airy  
Specialty grains (buckwheat, others)  
Twin Valley Distillers  Rockville  Unmalted grain in 50 lb bags; purple corn  
Lost Ark Distilling Co.  Laurel  
Malted rye; willing to experiment with small batches of local grains 
(blue corn, teff)  





Establishment  Street Address  City  County  Phone  E­mail  POC 
Miscellaneous Distillery 
114 S. Main 




















Market St  Frederick  Frederick  240.457.4232    Tom Flores 
Brewer's Alley 
124 North Market 
St  Frederick  Frederick  301­631­0089    Tom Flores 
Barley and Hops Grill & 
Microbrewery  5473 Urbana Pike  Frederick  Frederick  (301) 668­5555 
gary@barleyandhop
s.net  Gary Brooks 





County  (410) 290­3768    Kyle, Kenny 
Annapolis Homebrew 
836 Ritchie 











Rd, #130A  Baltimore  Baltimore  (443) 438­4846    Kiran 
The Flying Barrel 
1781 North 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Expense (3 acres)  Unit/price  Units/Feet  Addt'l Expense    Year 1 
Farm Set Up           
Poles  $20.00  240  $500.00    $5,300.00 
Cable  $0.28  7800      $2,184.00 
String  $0.13  9600      $1,200.00 
Irrigation  $3,900.00  1      $3,900.00 
Rhizomes (Cascade)  $5.00  1959      $9,795.00 
Misc trellis rigging/parts  27 $2,040.00  1      $2,040.00 
Orchard Ladder  $600.00  1      $600.00 
        Total  $25,019.00 
Processing           
Harvester  $12,000.00  1      $12,000.00 
Dryer  $4,800.00  1      $4,800.00 
Moisture Probe  $4,500.00  1      $4,500.00 
Hops Analysis  $50.00  1      $50.00 
Compactor  28 $1,500.00  1      $1,500.00 
Commercial Vaccum 
Sealer  $2,000.00  1      $2,000.00 
Pelletizer  $40,000.00  1      $40,000.00 
        Total  $64,850.00 
 
 
Not Included     
Tractor  $16,000.00  Assume Already Own 
Mulch/Soil Mgmt  ?  Assume Already Own 
 
27 
https://ag.purdue.edu/hla/Extension/Documents/2015_Hops_Workshop_1_per_Page/Getting%20Started%20with%2
0Hops­Trellis%20Construction.pdf 
28 ​http://www.uvm.edu/extension/cropsoil/wp­content/uploads/PfeifferPinand_Hops_Baler.pdf 
41 
